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FUEL CELL SYSTEM 



Examiner: Z. Best S.N. 10/510,103 



Art Unit: 4191 



April 25, 2008 



Election/Restrictions 

1. Election of Group I, Claims 1-10, 20, and 22 filed on April 8, 2008 has been received. 
Claims 11-19, 21, and 23 are non-elected. 

Specification 

2. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A petson shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale in 
this country, more than one year prior to the date of application for patent in the Llnited States. 



4. Claim 22 is rejected under 35 U.S.C. 102(b) as being anticipated by Saito et al. (U.S. 
Pre-Grant Pub. 2002/0022171 Al). 

Regarding Claim 22, Saito et al. teach a method of controlling a fuel cell system 
comprising preparing a fuel cell (11), preparing a hydrogen supply source supplying 
hydrogen to the fuel cell (H2), preparing ejectors disposed between the fuel cell and the 
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hydrogen supply source (30), supplying hydrogen to the fuel cell for electric power 
generation (par. 77 and 81), expelling excess hydrogen from the fuel cell as a result of non- 
use for the electric power generation (par. 37), and selectively shutting off the plurality of 
ejectors depending on a demanded parameter to allow the excess hydrogen, expelled from 
the fuel cell, to be recirculated thereto through at least selected one of the plurality of 
ejectors (fig. 3-4, and par. 41). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

6. Claims 1-2, 7, 9-10, 20, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Saito et al. (U.S. Pre-Grant Publication 2002/0022171 Al), in view of 
Sahoda et al (U.S. Patent No. 6,706,438 B2). 

Regarding Claim 1, Saito et al. teach a fuel cell system comprising a fuel cell (11), a 
hydrogen supply source supplying hydrogen to the fuel cell (H2), ejectors disposed between 
the fuel cell and the hydrogen supply source (30), and permitting excess hydrogen, expelled 
from the fuel cell, among hydrogen supplied to the fuel cell from the hydrogen supply 
source to be recirculated to the fuel cell (fig. 1), and a shut-off mechanism selectively 
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shutting off hydrogen communicating through at least one of the ejectors (67). However, 
Saito et al. fail to teach said fuel cell system comprising more than three ejectors. 

Sahoda et al. teach a fuel cell system comprising a fuel cell (11), a hydrogen supply 
source (H2), and three or four ejectors (col. 2, lines 47-56). It is advantageous to use three 
or four ejectors in the fuel cell system because it improves the stoichiometry characteristics 
of the fuel cell system (col. 2, lines 47-56). Therefore, it would have been advantageous to 
one having ordinary skill in the art at the time the invention was made to create the fuel cell 
system of Saito et al. with four ejectors because Sahoda et al. teach that using four ejectors 
win improve the stoichiometry characteristics of the fuel cell system. 

Regarding Claim 2, Saito et al. teach that each of the ejectors comprises a housing 
(33) formed with a hydrogen inlet port (31), a hydrogen oudet port (32), and a hydrogen 
recirculation port (35), and a valve body moveably received in the housing and incorporating 
a plurality of ejector sections (60, 62, and 63), wherein movement of the valve body allows 
either one of the plural ejector sections to be selected (par. 41). 

Regarding Claim 7, Sahoda et al. teach a diffuser (131) commonly used for the 
plurality of ejectors (fig. 9). 

Regarding Claim 9, Saito et al. teach a shaft having one end connected to the valve 
body (see fig. 6), an actuator (67) connected to the other end of the shaft to an outside of the 
housing (33), a first sealing material disposed between the shaft and the housing (see fig. 6), 
and second sealing materials disposed at respective contacting peripheries between the 
hydrogen inlet port, the hydrogen outiet port, and the valve body (60). 
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FIRST Fig. 6 
SEALING 




Regarding Claim 10, Saito et al. teach sealing materials disposed at the contacting 
peripheries of the ejector (see fig. 6, and element 60). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to provide a sealing 
material disposed at the contacting peripheries between the hydrogen inlet, hydrogen oudet, 
and hydrogen circulation ports and the valve body because it would improve the resistance 
to leakage. 

Regarding Claim 20, Saito et al. teach a fuel cell system comprising a fuel cell (11), a 
hydrogen supply source supplying hydrogen to the fuel cell (H2), ejectors disposed between 
the fuel cell and the hydrogen supply source (30), and permitting excess hydrogen, expelled 
from the fuel cell, among hydrogen supplied to the fuel cell from the hydrogen supply 
source to be recirculated to the fuel cell (fig. 1), and a shut-off mechanism selectively 
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shutting off hydrogen communicating through at least one of the ejectors (67). However, 
Saito et al. fail to teach said fuel cell system comprising more than three ejectors. 

Sahoda et al. teach a fuel cell system comprising a fuel cell (11), a hydrogen supply 
source (H2), and three or four ejectors (col. 2, lines 47-56). It is advantageous to use three 
or four ejectors in the fuel cell system because it improves the stoichiometry characteristics 
of the fuel cell system (col. 2, lines 47-56). Therefore, it would have been advantageous to 
one having ordinary skill in the art at the time the invention was made to create the fuel cell 
system of Saito et al. with four ejectors because Sahoda et al. teach that using four ejectors 
win improve the stoichiometry characteristics of the fuel cell system. 



Allowable Subject Matter 

7. Claims 3-6 and 8 are objected to as being dependent upon a rejected base claim, but 
the Claims would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. Claim 3 would be allowable 
because the prior art of record, Saito et al. and Sahoda et al., does not disclose or surest the 

valve body comprises a hydrogen recirculation flow passage communicating with the 
hydrogen recirculation port, wherein the valve body has a cylindrical shape and received in 
the housing for a sliding and moving capability along an axis of the valve body, and wherein 
the plural ejector sections are disposed in the valve body in communication with the 
hydrogen recirculation flow passage along a direction in which the valve body slides such 
that sliding movement of the valve body effectoated in the housing allows either one of the 
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plural ejector sections to be brought into communication with the hydrogen inlet port and 
the hydrogen outiet port of the housing. Claim 4 would be allowable because the prior art 
of record, Saito et al. and Sahoda et al., does not disclose or surest the valve body 
comprises a hydrogen recirculation flow passage communicating with the hydrogen 
recirculation port, wherein the valve body has a cylindrical shape and received in the housing 
for a rotationally moving capability about an axis of the valve body, and wherein the plural 
ejector sections are disposed in the valve body in communication with the hydrogen 
recirculation flow passage along a direction in which the valve body rotationally moves such 
that rotational movement of the valve body effectuated in the housing allows either one of 
the plural ejector sections to be brought into communication with the hydrogen inlet port 
and the hydrogen oudet port of the housing. Claim 5 would be allowable because the prior 
art of record, Saito et al. and Sahoda et al, does not disclose or suggest the valve body 
comprises a hydrogen recirculation flow passage communicating with the hydrogen 
recirculation port, wherein the valve body has a spherical shape and received in the housing 
for a rotationally moving capability about a central axis of the valve body, and wherein the 
plural ejector sections are disposed in the valve body in communication with the hydrogen 
recirculation flow passage along a direction in which the valve body rotationally moves such 
that rotational movement of the valve body effectuated in the housing allows either one of 
the plural ejector sections to be brought into communication with the hydrogen inlet port 
and the hydrogen outiet port of the housing. Claim 6 would be allowable because the prior 
art of record, Saito et al. and Sahoda et al., does not disclose or surest the valve body 
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comprises a hydrogen recirculation flow passage communicating with the hydrogen 
recirculation port, wherein the valve body has a cylindrical shape and received in the housing 
to rotationally move about an axis of the valve body while sliding along the axis thereof, and 
wherein the plural ejector sections are disposed in the valve body on a spiral configuration in 
communication with the hydrogen recirculation flow passage along a direction in which the 
valve body rotationally moves while in sliding movement such that rotational movement of 
the valve body while in sliding movement effectuated in the housing allows either one of the 
plural ejector sections to be brought into communication with the hydrogen inlet port and 
the hydrogen outiet port of the housing. Claim 8 would be allowable because the prior art 
of record, Saito et al. and Sahoda et al., does not disclose or surest the valve body moveably 
received in the housing and incorporating a pluralit}^ of ejector sections and further 
comprising a shut-off portion to shut off the hydrogen inlet and the hydrogen outiet port 
during movement thereof. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zachary Best whose telephone number is (571) 270-3963. 
The examiner can normally be reached on JMonday to Thursday, 7:30 - 5:00 (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dah-Wei Yuan can be reached on (571) 272-1295. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786-9199 (IN USA 
OR CANADA) or 571-272-1000. 

2pb 

/Dah-Wei D. Yuan/ 

Supervisory Patent Examiner, Art Unit 4191 



